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ABSTRACT 



This study investigated Self -Regulated Learning of 90 
college students in an introductory educational psychology course at a large 
eastern university. Relationships among metacognition, motivational 
orientation, strategy use, and performance were examined. The study expanded 
on findings about The Metacognitive Awareness Inventory (MAI) (G. Schraw and 
R. Dennison, 1994) by using it in an instructional setting. It also examined 
relationships with The Motivational Strategies for Learning Questionnaire 
(MSLQ) (P. Pintrich, D. Smith, T. Garcia, and W. McKeachie, 1991) and with 
performance measures. Students' knowledge of cognition from the MAI was 
correlated with predictions of test performance, test scores, and on-line 
measure of accuracy of responses. Knowledge of cognition was also correlated 
with the MSLQ scales, Control of Learning Beliefs, and Self-Efficacy for 
Learning and Performance. Regulation of cognition from the MAI was related to 
Intrinsic Goals Orientation, Task Value, and learning strategies on the MSLQ. 
This study adds to understanding the relationships of metacognition, 
motivation, and strategy use in an ecologically valid context. (Contains 3 
tables and 11 references.) (Author/SLD) 
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This study investigated Self-Regulated Learning of college students in an 
introductory educational psychology course. Relationships among metacognition, 
motivational orientation, strategy use, and performance were examined. The study 
expanded on findings about The Metacognitive Awareness Inventory (Schraw & Dennison, 
1994) by using it in an instructional setting. It also examined relationships with The 
Motivational Strategies for Learning Questionnaire (Pintrich, Smith, Garcia, & McKeachie, 
1991), and with performance measures. Students’ Knowledge of Cognition (MAI) was 
correlated with predictions of test performance, test scores, and on-line measure of 
accuracy of responses. Knowledge of Cognition was also correlated with MSLQ scales, 
Control of Learning Beliefs and Self-Efficacy for Learning and Performance. Regulation of 
Cognition (MAI) was related to Intrinsic Goal Orientation, Task Value, and learning 
strategies (MSLQ). This study adds to understanding the relationships of metacognition, 
motivation, and strategy use in an ecologically valid context. 



Self-regulation in learning is a complex activity integrating metacognition, motivation, and 
learning behaviors (Pintrich & DeGroot, 1990). Metacognition is the knowledge and control of 
one’s cognitive system; its two components include knowledge of cognition and regulation of 
cognition. Metacognitive awareness implies that individuals can describe their own understanding 
and use information they have (Brown, 1987). They can also share this information with others 
(Jacobs & Paris, 1987). From a strategy-use perspective, knowledge of cognition includes an 
awareness of declarative, procedural, and conditional knowledges (Schraw & Dennison, 1994). 
Regulation of cognition includes planning, monitoring, and evaluative processes (Brown, 1987). 

Metacognition is an important factor in the learning of individuals, but assessment of both 
knowledge and regulation of cognition processes is difficult. These processes are recursive and 
often difficult to separate (Brown, 1987). Questions about metacognitive awareness in individuals’ 
learning processes pose challenges for researchers and educators. 

This study had two objectives: (a) to expand on the previous research of the Metacognitive 
Awareness Inventory (Schraw & Dennison, 1994) by investigating its usefulness in the context of 
course learning, and (b) to investigate the relationship between metacognitive awareness and 
motivational factors in the more ecologically valid context of an academic course. 



The ability to plan and evaluate one’s own learning is usually considered an intelligent 
behavior and related to planning, monitoring, and evaluating (Bransford, 1979). Research has 
shown that metacognitively aware learners are more effective learners (e.g., Swanson, 1990). 
They show higher performance levels, more use of strategies, and regulate their own learning 
better (Jacobs & Paris, 1987). Research studies have indicated a relationship between 
metacognitive processes and academic performance (e.g., Pintrich & DeGroot, 1990). 
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Motivation is necessary for students to exert effort in any kind of academic task; as such, 
some kind of motivation is necessary for students to metacognitively regulate their behavior. In 
particular, students’ goal orientation affects how they engage in the task and their metacognitive 
activity during the task (cf. Gamer & Alexander, 1989). For example, students who are task- 
involved may ask themselves what they can try next if they encounter difficulty, whereas ego- 
involved students may simply question their own ability. 

Similarly, a student’s self-efficacy, another important motivational facet of academic 
behavior, influences how students approach and engage in learning tasks. In particular, self- 
efficacy may influence the choice and use of learning strategies that will in turn influence 
performance (Pintrich & DeGroot, 1990). 

The interrelationships of motivation, metacognition, and strategic behavior are important, 
yet not well understood. While there has been success teaching students to be more 
metacognitively aware of their behavior (Jacobs & Paris, 1987) and to engage in better strategic 
behavior in learning tasks (cf. McKeachie, Pintrich, & Lin, 1985), students seldom transfer these 
behaviors to real-world contexts (Salomon & Globerson, 1987). Is there a lack of motivation to 
do so? Is there a lack of recognition of the need to do so? The goal of this study is to begin 
looking at these questions. 



Methods 

Subjects were 90 volunteers from an introductory educational psychology course at a large 
eastern university. Metacognitive awareness was measured by the Metacognitive Awareness 
Inventory (MAI, Schraw & Dennison, 1994). Motivation and strategy use were measured by the 
Motivated Strategies for Learning Questionnaire (MSLQ, Pintrich, Smith, Garcia, & McKeachie, 
1991). Both the MAI and the MSLQ have likert-type scales, the MAI from 1-5, and the MSLQ 
from 1-7, with low numbers being Never True or Least Like Me, respectively. 

Academic performance measures included a 20-item multiple choice test from questions 
(selected randomly) from the course test bank on material covered in class. On-line Confidence 
ratings followed each item on the 20-item test. These On-line Confidence ratings were on a 0- 
100mm bipolar scale. Subjects drew a line on the scale, from 0% Confidence on the left to 100% 
Confidence on the right, that indicated their confidence that the previous item was correct. The 
second performance measure was of Pretest Judgments, made before the subjects took the Test. 
These pretest judgments assessed how well subjects believed they could monitor the accuracy of 
their performance on these kinds of multiple choice tests. Subjects drew a mark on a bipolar 
100mm scale labeled 0-100, with Poor Monitoring Ability (0) at the left end and Excellent 
Monitoring Ability (100) at the right. 

An iterative principle axis factor analysis forcing two factors with orthogonal (varimax) 
loadings was performed on the item responses for the Metacognitive Awareness Inventory. This 
factor analysis yielded loadings corresponding theoretically with Knowledge of Cognition (10 
items, 7.654% of the variance) and Regulation of Cognition (26 items, 15.865% of the variance). 
Factor loadings also supported Schraw & Dennison’s (1994) item loadings. These loadings were 
used to compute subjects’ Knowledge of Cognition and Regulation of Cognition scores for the rest 
of the analyses. Test scores on the 20-item Test were computed as percentages, each item being 
5%. The Pretest Judgment scores were taken by measuring the student’s mark on the 100mm 
scale. Confidence ratings were measured for each item, and the average was taken for On-line 
Confidence for the complete test, expressed as a percentage. The Motivated Strategy for Learning 
Questionnaire was scored as directed in the manual. 

Results and Conclusions 

The first objective of the study was to expand upon the previous research of the MAI by 
investigating it in the context of learning behaviors and test performance in the context of a college 
course. The MAI’s measure of Knowledge of Cognition was positively correlated with Pretest 
Judgement (.507) and On-line Confidence ratings (.333) of the test (Performance Measures). 
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Pretest Judgment was positively correlated with both the test (.298) and On-Line Confidence 
(.443). Students seemed to be aware of how they would do on tests in this course and be able to 
monitor their answers to test items. 

The second objective was investigating the relationship between metacognition and 
motivation factors in course performance. Metacognition processes and motivational ones appear to 
be correlated on subcomponent levels related to performance measures. Knowledge of Cognition 
was correlated positively with Self-Efficacy for Learning and Performance (.502, Motivation 
Expectancy Component, MSLQ) and negatively with Test Anxiety (-.408, Motivation Affective 
Component, MSLQ). Self-Efficacy was correlated with the Test (.367), Pretest Judgment (.386), 
and On-Line Confidence (.437). Test Anxiety was negatively correlated with Pretest Judgment 
(-.440) and On-Line Confidence (-.321). 

Regulation of Cognition (MAI) was correlated with the individual Learning Strategies 
Scales of the MSLQ, all four of the Cognitive and Metacognitive Strategies and two of the four 
Resource Management Strategies. These results provide further validation for this measure as 
suggested by Schraw & Dennison (1994). Metacognitive Self- Regulation (Learning Strategies, 
MSLQ) was correlated with both Knowledge of Cognition (.393) and Regulation of Cognition 
(.721) of the MAI. 

This study shows that knowledge of cognition and regulation of cognition as measured by 
the MAI are related to students’ performance on classroom performance measures. Similarly, 
these constructs are related to students’ report of the strategies they use in studying the content on 
that test and the types of motivations they have toward learning the content. This provides 
evidence that students’ metacognitive awareness is related to their task motivation and their 
subsequent use of strategies in preparing for classroom assessment. It seems that students need to 
be metacognitively aware of the need to use strategies, knowledgeable about strategies, and 
motivated to use those strategies. Without such awareness, strategy instruction seems futile. 

The MAI offers a measurement tool for determining students’ level of metacognitive 
awareness. Potentially students who are identified as exhibiting less metacognitive awareness 
could be instructed and given practice in activities to develop their knowledge and regulation of 
their cognitive activity (cf. Borkowski, 1992). This may remove an impediment in the challenging 
task of developing more strategic learners. 
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Descriptive Statistics of MAI factors and Performance Measures 





Mean 


Stdev 


Range 


Know of Cognition 


36.156 


4.564 


21-46 


Regul of Cognition 


90.744 


12.859 


60-125 


Pretest 


53.47 2 


22.883 


6-97 


Test Items 


77.611 


13.159 


40-100 


Confidence 


70.711 


13.437 


36-94 



Table 1 

Zero-order correlations for MAI measures and Performance measures 

12 3 4 

Knowledge 



of Cognition 1.000 

Regulation 


.282* 


.507* 


.248* 


of Cognition 


1.000 


.003 


.001 


Pretest Judgement 




1.000 


.298* 


Test Items 






1.000 



Confidence 



*p<.05) 
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.333* 

.159 

.443* 

.517* 

1.000 
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Table 2 

Zero Order Correlations for Metacoenitive Awareness Inventory Factors and Motivated 
Strategies for Learning Questionnaire Scales 

MAI FACTORS 

Knowledge of Cognition Regulation of Cognition 

MSLQ 

MOTIVATION SCALES 
Value Component 



Intrinsic Goal Orientation 


.192 


.405* 


Extrinsic Goal Orientation 


.018 


.023 


Task Value 


-.001 


.326* 


Expectancy Component 


Control of Learning Beliefs 


.258* 


.155 


Self-Efficacy for Learning & 


Performance 


.502* 


.101 


Affective Component. 


Test Anxiety 


-.408* 


.192 



LEARNING STRATEGIES SCALES 



Cognitive & Metacog Strat 



Rehearsal 


-.122 


.255* 


Elaboration 


.140 


.575* 


Organization 


.018 


.630* 


Critical Thinking 


.103 


.454* 


Metacognitive Self-Regulation 


.393* 


.721* 


Resource Management Strat 






Time & Study Environ 


.182 


.325* 


Effort Regulation 


.176 


.228* 


Peer Learning 


.076 


.167 


Help Seeking 


.154 


.161 


*(p<.05) 
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Table 3 

Statistically significant zero-order correlations between performance measures, the MAI, 
and the MSLO 

PERFORMANCE MEASURES 



MAI 


Pretest 


Test Items 


Confidence 


Knowledge of Cognition 


.507 


.248 


.333 


Regulation of Cognition 








MSLO 








Motivation 








Control of Learning Beliefs 


.280 






Self-Efficacy for Learning 








& Performance 


.386 


.367 


.437 


Test Anxiety 


-.440 


-.280 


-.321 


Learning Strategies 








Rehearsal 


-.359 






Cognitive & Metacognitive Self-Regulation 






.211 


Time & Study Environment 






.217 


Effort 




.373 


.274 




team) worry^attiwi ytuIbajiava m 

\oil .iftof vj‘ HSiSeSni iq ti 





bob & yjiM-'or.ufa jon/myv .j.i^'TUiciDjj eniJxiwl£tJfiji£\ f i &*v grtiotf?^ * — » i?n ; M o n.\ 

to noifcstes 0133 U£St(3f od nro son; on *lctabn^>D ^“ons .-ji&jiisvs' 

Educational Resources lnform^tign D Center (ERIC)^ ^ ;or A A , 0 i 

TM0291^T 



REPRODUCTION RELEASE 

(Specific Document) 

!|. DOCUMENT IDENTIFICATION: 



i 

! 

.^^bb '"*« I 



Title e_ <2* © rv f •+ \ v*j o >o c. /v> c_*^ U *5*^. .1 S“ ■"* o | c 






cT'Ck.'r^ ; 



<tf "*v\ a oc. o eOrv^a vS*o n Yn[ c. ^ X*v-tro<jp 

<v ( 1^5 ^ ^ - C o-d- a J-o- — — - 



V' 

U ^ 



i Author(s): 2 * *-* A ^ a ™ 



✓WO- A A 



t/2, o t> < n~ l J k> <t w 



eo^tjsou^ •■—■ ■-•,-■ — ri “s+vtc owwr<y 



. g** A^AC^^T^nVa *> 

*. ;> ii .,w< >wi. .. .s * ij -•^ , > «> J ' Vi*-' ■} J 'n' **a> ■," t, » *»iil X dl i fc ) 1 3 t A L' D . V ■*\r+‘ 'V*-* '*— 1 



Publication Date: - : 

C YX- /{} fin <^. #1 + • ^ 

^MLL^LA^Slir^ >r» 






; c * a 



II. REPRODUCTION RELEASE: 

In order to disseminate as widely as possible timely and significant materials of interest to the educational community, documents announced in t - the 
monthly abstract journal of the ERIC system, Resources in Education (RIE), are usually made available to users in microfiche, reproduced paper copy. 
, and electronic media; and sold through the ERIC Document Reproduction Service'(EDRS)." Credit is given to the-source of each document, and, if 
' reproduction release is granted, one of the following notices is affixed to the document. V:: *' ! 

} ’ j 

s Jf.permissionjs granted.to reproduce and.disseminate the identified, document, please CHECK ONE of.the following three options and sign at the bottom 

[ of the page. > 



The sample sticker shown below will be 



The sample sticker shown below will be 




!-,s t rry '*sr.t‘ ori« hpr A rr-rTM '.'ti ...Documents will be. processed as incjiicat^providedf^ permits. . , -.j; . 

• '•' * ■■*■ !i - ^ *i *•> *'} ■ i ^ ! ' if permission to reproduce'is granted^ but no’box is’chedred.Viocurnents^Vvill be processed at Level 1. 






1 hereby grant to the Educational Re so urces" Inform aUoniGehtei:(ERJC) nonexctusive^permissio n to reproduce and disseminate this.document 
as indicated above. Reproduction from the E FflQj by persons other than ERIC employees and its system 
contractors requires permission from the mao&^^npn-pfD/?/ reproductio n by libraries and. other service agencies 

to satisfy information needs of educators in relsponse^to dTscrete irlquines^ u *'* ‘ 


Tr ki sw-wr-ooG .W-, lv. 


Printed Name/Posrtion/Titla. . . 

n r* n 


Organist ion/ Address : VqiJ.beiSnr^Ofi'bn^ . i*i6m 


Telephone: 

'3/.T- -?•> 3-SXD > 


FAX: . 


t^ailVlildress: 

loifa 1 <S$ V 7 


r V/yy 9/ ^ 



Sign 
here,-* 
please 





III. 






\n *nacrefri©*\rhfi *> \ \ ' 







^— -v- i & .^(j /.iJ/. , r«]j^ *, Vr- ,‘^ /A , ■' 7, "' .' ainiuunw: a uu^i iici itjUt iicoa itjd^puUMyly 

available, and a dependable source can be specified." Contributors should also Be aware' that ERIC selection crileria ar^dgnffi^ 
stringent for documents that cannot be made availaBie' throug^EDRSlj ?-e3rooao?l '»0f.t>«?«53ub3 \ * 7 



Publisher/Distributor: 


2, -1 *v*r> 


O \p-t\VX * {'t 1 i"-- -"si-v.iv:- 1 .*r'- 

/ % V v IJI.U V 






{:--fs-'v?iiyt)0 v w.-.:: ; r . 


Address: 




’ _ ; _ rHcirAo^iTMSg; T^sa-iu-:.6c j 


*> i o > -■■'•' ' ‘ C ' -■'>. C 7 ; 

• \ 

. \J w-i - i ^ '%> a K-t-r, X’ 


r\ o r ) f i 


i-i -i {,is*3 *, j ;-■ > '-‘i f r. ^ o o ,’>•% jj ✓y, , aMiY 

L <■' rr-) VJi ^ .. ^r r . ... ... r . •; f , .., , . 

. ■ . ■ , U .- •• s 


Price: 


■■ ■*' ^ -- ‘ t* 





IV. 



If the right to grant this reproduction release is held by someone other than the addressee, please provide the appropriate name and 
address :' v - "■ ..*• r-*.--? • c: v*-.':: u; ,-..j G r. h*.v.O ^ y ... 



Name: 




t>S*l : «*. s/'.h? ^ s.*;:, »■■ • 


’ • f Vi\ -! “o -v. • : 






Address: 












t 




•; . " r J -=0: K ■' ..*■» * : vy a. f 

i :»»;•■•’ jt: ■ \ x j J '.. r»;. w . ■■» ? 


■ — • 




... 






»..! & m - v~~j. ' 









j V. WHERE to SEND THIS FORM: 



itx. 



t3*VjNir 1 »;*rt * ,a 



* iSV'» i ■ **• ;.y ■; , 



?\1 / ■Wt.’? l.c> 

V'yJ 

The Catholic University of America 
ERIC Clearinghouse on,Assessment and Evaluation 
210 O’Boyle Hall 
Washington, DC 20064 



V-i ' ! j j 



co°nTributed) ?o° liCited ^ ^ ERIC <- Fid i , ^ ; #jf lSS*(5*W^Wj|WfcBpKaj|^^^ this form (and the document being 



! 



jtwouwb on « ERICProcessingandReferenceFacility- tawsjwuia am « v w > 1 1 
1 ?***;? H<i B ^iXoo , wi«i'si^ , 2^n6'drS 3 * ?.s I • 

| ■ .'iBP'i’.Oiii 919^02.0 o. ru *;,>’jtu'Ov:-’Oi5'\o 'cbC’-Sr v i r\0\tsvJuo'tu\*^’rti»?. t?’> | 



...... . . - Telephone:-301 -497-4080 

-T.^rw-ji.-l <X' j.jlsjToll Free: 800-799-3742 

: v- ^-=— E^Ofc_301^53sO'2B4ICl^!lJj!^l_fLlL. 

1 X tAt-C c c ericfac@ineted.gov 

-'“rtXAAJinWi U4 •_*! A . 'i 



V\ • \ , ...... "I. 

i. * i, - i., \ v ■- / * - . .,,. 1UVBI1IV . VU yy , - ^ .u, r.'.'i.V j . ' ^ 



o . 
ERLC 



